xEHo if and only if lim (Tnx, x) =0 (Theorem 3.1).

On Hi the operator T is unitary
(Theorem 1.1). Given xEH let x = x0+Xi, where x0EH0 and XiG-ffi. The purpose of this note is to find conditions, on the sequence (Tnx, x), that will imply that X\ is generated by eigenvectors of T. This is related to the notion of mixing for ergodic transformations.
Theorem
1. Let y be in the subspace generated by T"x, T*nx, ra = 1, 2, • • • . Iflim(Tny, x) =0, then weak lim Tny = 0.
Proof. Since H0 and Hi are invariant under T, it is enough to prove the theorem for the case when xEHi (and thus also yEHi).
If ra¿ is any subsequence of the integers and z = weak lim Tniy, then z is orthogonal to Tkx,k = 0, +1, ±2, • ■ • (since T is unitary on Hi). But z belongs to the subspace generated by T±nx. Hence, z = 0 and, thus, weak lim Tny = 0. Consider, for any contraction T, the polynomial X -1: If lim((P"x, x) -(rn-1x, x))=0, then lim(Pnx, x) exists. In fact, weak lim Tnx exists since x = x0+xi, where Pxi = Xi.
In [2] Sucheston proved that if Pis given by an ergodic transformation on a measure space and lim((P"x, x) -(Fn~lx, x))=0 for n outside of a lacunary sequence and for every xEH, then T is strongly mixing. In our treatment we cannot exclude a lacunary sequence but P can be any contraction, and the condition is assumed for one x only.
Let g(0) =fieiS) be a continuous function of bounded variation. Let ak be the Fourier coefficients of g. It is known that the Fourier sums converge uniformly to g. Lemma A. Let U be a unitary operator; then (P"/(P)x, x) =r*"-«(£/»+*x,xH.
Proof. Let Eid) be the spectral measure of U, O=0<27r. Then k=-00 k=-00 k=-tX)
By Lemma B the first sum tends to zero; thus E™=-» (Tn+kXi, Xi)ak ->0. Hence, by Lemma A and Theorem l,/(F)xi=0.
The theorem now follows from the spectral representation of T on Hi.
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